Botanicals have been used traditionally by herbalists and indigenous healers worldwide for the prevention and treatment of many diseases. Basic scientific research has uncovered the mechanisms by which some plants afford their therapeutic effects. Emblica officinalis (Amla) is major tree in Indian system of Medicine. Emblica officinalis (Amla) are widely used in the ayurvedic medicines and believed to increase defense against diseases. Emblica officinalis due to their strong antioxidant and biological properties prevent innumerable health disorders related to oxidative stress, cardiovascular diseases, neurodegenerative diseases and cancer. It also contains essential nutrients. This article discus important pharmacogenetic property of Emblica officinalis. In this communication, we reviewed the applications of Emblica officinalis for the treatment of various other diseases. Key words: Emblica officinalis, health benefits, pharmacogenetic properties.
INTRODUCTION
Herbal care or traditional systems of medicine are used from ancient times; herbs have been the original source for most of the drugs. Today approximately 70% of the world population is depending on medicinal herbs. Medicinal plants contain so many chemical compounds which are the major source of therapeutic agents to cure human diseases [1] . Emblica officinalis (Amla) has an important position in Ayurveda-an Indian indigenous system of medicine. Emblica officinalis (Amla) is a deciduous tree belongs to family Euphorbiaceae [2] . It also present on the hill slopes up to 2000 meters. It is commercially cultivated in the state of Uttar Pradesh in India. It is also grown in Tamil Nadu, Rajasthan and Madhya Pradesh. Dried fruits, fresh fruit, seed, leaves, root bark and flowers of Amla are mostly used in medicines. Amla is the medium size deciduous plant. It grows to the height of 8 -18 meters. Its flower is yellow greenish in color. The fruit is spherical pale yellow with six vertical furrows. The average weight of the fruit is 60-70 g. It has a gray bark and reddish wood. Its leaves are feathery, linear oblong in shape and smell like lemon. Its wood is hard in texture. The fruits of Amla are widely used in the Ayurveda and are believed to increase defense against diseases. Fresh fruit is refrigerant, diuretic and laxative. Fruit is also carminative and stomachic. Dried fruit is sour and astringent. Bark is act as astringent and containing eukodelphinidin, tannin and proanthocyanidin. The herb is also aphrodisiac, haemostatic, nutritive tonic and rejuvenative. It increases red blood cell count [2] . It has its beneficial role in cancer, diabetes, liver treatment, heart trouble, ulcer, anemia and various other diseases. Similarly, it has application as antioxidant, immunomodulatory, antipyretic, analgesic, cytoprotective, hepatoprotective and gastroprotective. Additionally, it also lowers cholesterol level. It is also helpful in neutralizing snake venom and act as an antimicrobial agent [3] . Amla is used in sauces, candy, dried chips, pickle, jellies and powder. It is even used in the dyeing industry. It extract is popularly used in the ink. Amla wood is commonly used in firework [2] .
Chemical constitutes
Emblica officinalis primarily contains tannins, alkaloids, phenolic compounds, amino acids, carbohydrates and other compounds given in Table 1 [2]. Its fruit juice contains the highest vitamin C (478.56 mg/100 mL). The composition of fruit pulp of Emblica officinalis are given in Table 2 [4]. [5] . Phyllanthus emblica also contains flavonoids, kaempferol 3 O alpha L (6'' methyl) rhamnopyranoside and kaempferol 3 O alpha L (6''ethyl) rhamnopyranoside [6] [7] [8] . Some of the phytochemicals are shown in Figure 1 . 
Active Roles of Emblica Officinalis Antioxidant
The Amla is a rich source of vitamin C and low molecular weight hydrolysable tannins. This makes Amla a good source of antioxidant. Tannins like embelicanin-A (37%), emblicanin-b (33%), punigluconin and pedunculagin have been found to provide protection against oxygen radical included haemolysis of rat peripheral blood erythrocytes [9, 10] . The mechanism of action of antioxidant activity has been due to recycling of sugar moiety and conversion of the polyphenol into medium and high molecular weight tannins [9] . Ellagic acid, as a powerful antioxidant present in Emblica officinalis, has the ability to inhibit mutations in genes and repairs the chromosomal abnormalities [11] .
Anticancer
Amla inhibit the growth and spread of different types of cancer like, breast, pancreases, liver, uterus, stomach and malignant ascites. It also reduces the side effect induced by chemotherapy and radiotherapy, which generally used for the treatment of cancer [12] . Amla also have some medicinal properties, including immune stimulator and antitumor activity [13] . Polyphenolic compounds of Emblica officinalis cause induction of apoptosis in Dalton's lyphoma ascites (DLA) and CeHa cell lines. It also shows inhibition of DNA topoisomerase I in saccharomyces cervisiae, mutant cell culture and the activity of cdc25 tyrosine phosphatase [13] . Emblica officinalis may be very beneficial as a component in combination therapy of patient under cyclophosphamid treatment [14] . Kalpaamruthaa (KA) is a modified Siddha preparation containing Emblica officinalis, Semecarpus anacardium (SA) and honey. The elevated levels of free cholesterol, total cholesterol, triglycerides, phospholipids and free fatty acids or decreased levels of ester cholesterol in plasma, kidney and liver found in cancer suffering animals were reverted back to near normal levels on treatment with KA and SA [15] . Triphala (Amla, Bellirica Myrobalan, Chebulic Myrobalan) has been reported to exhibit chemopreventive potential. The presence of Triphala in diet had significantly lowered the benzo (a) pyrene [B (a) P] induced fore-stomach papillomagenesis in mice. It was more effective in reducing tumor incidences compared to its individual constituents. Triphala also significantly increased the antioxidant status of animals which might have contributed to the chemoprevention [16] .
Immunomodulation
Immunomodulatory properties of fruit extracts of Amla were evaluated using chromium (VI) as an immunosuppressive agent. It also inhibited apoptosis and DNA fragmentation and relieved the immunosuppressive effects of (chromium) Cr on lymphocyte proliferation [17] . Lymphocyte proliferation activity and histopathological severity of synovial hyperplasia were used to study the antiinflammatory response of both the extracts, which showed a marked reduction in inflammation and oedema or caused immunosuppression in adjuvant induced arthritic (AIA) rats, indicating that these drugs may provide an alternative approach for the treatment of the arthritis [18] . Albino rats were used to assess the immunomodulatory activities of Triphala on various neutrophil functions like adherence, phagocytic index, avidity index and nitro blue tetrazolium. Oral administration of Triphala appears to stimulate the neutrophil functions in the immunized rats and stress induced suppression in the neutrophil functions were significantly prevented by Triphala [19] . Immu-21 is an Ayurvedic polyherbal formulation containing extracts of Emblica officinalis, Ocimum sanctum, Withania somnifera and Tinospora cordifolia. Its immunomodulatory activity was studied on proliferative response of splenic leukocytes to T cell mitogens, concanavalin (Con)-A, phytohemagglutinin (PHA) and B cell mitogen and lipopolysaccharide (LPS) invitro by [3H]-thymidine uptake assay in mice. Pretreatment with Immu-21 selectively elevated the proliferation of splenic leukocyte to B cell mitogen, LPS and cytotoxic activity against K 562 cells in mice [20] . Emblica officinalis has been reported to inhibit Crinduced free radical production and also restored the anti-oxidant status back to control level. It relieved the immunosuppressive effects of Cr on lymphocyte proliferation and even restored the IL-2 and gamma-IFN production [21] .
Antimicrobial and Antimutagenicity
Amla has been reported for the antimicrobial activities [22] . The plant have been reported to posses potent antibacterial activity against Escherichia coli, K. ozaenae, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, S. paratyphi A, S. paratyphi B and Serratia marcescens [23] . E. officinalis fruit decocotion was found to show the highest antibacterial activity followed by E. officinalis leaf methanolic extract. The results obtained using Plate Dilution Technique were in accordance with that seen in case of preliminary analysis where S.aureus was the most sensitive followed by S.pyogenes while K.pneumoniae was comparatively inhibited moderately. This might be due to the presence of capsular polysaccharide surrounding K. pneumoniae which might have interfered with the antimicrobial activity of the leaf and fruit extracts of E. officinalis [24] . Water, chloroform and acetone extracts of Triphala were investigated to evaluate an antimutagenic effect using an Ames histidine reversion assay having TA98 and TA100 tester strains of Salmonella typhimurium against the direct-acting mutagens, 4-nitro-o-phenylenediamine (NPD), sodium azide and the indirect-acting promutagen, 2-aminofluorene (2AF), in the presence of phenobarbitone-induced rat hepatic S9. The results with chloroform and acetone extracts showed inhibition of mutagenicity induced by both direct and S9-dependent mutagens [25] . Flavonoids and saponins from both fruit as well as leaf extract of E. officinalis were found to be more inhibitory as compared to Tannins and Phenol which also showed inhibition, but to a lesser extent. Since flavonoids and sapoins are synthesized by plants in response to microbial infection, their antimicrobial effectivity in vitro is quite justified [26] . It is used as antiviral for cold and flu. It also has shown antifungal activity in vitro [27] .
Liver
Hepatoprotective effect of EO-50 against antituberculosis (anti-TB) drugs induced hepatic injury has been reported. EO-50 exhibits hepatoprotective activity due to its membrane stabilizing, antioxidative and CYP 2E1 inhibitory role [28] . E. officinalis also inhibited hepatic toxicity in Wistar rats [29] . E. officinalis fruits have been reported to be used for hepatoprotection in Ayurveda [30] . Phyllanthus emblica extract was investigated on ethanol induced rat hepatic injury. Protective roles of this against ethanol induced liver injury in rats are reported [31] . The extract of E. officinalis and Chyavanaprash were investigated for its hepatoprotective activity using carbon tetrachloride (CCl 4 ) induced liver injury in rats. Both extracts were observed to inhibit the hepatotoxicity produced by acute and chronic CCl 4 administration as seen from the decreased levels of serum and liver lipid peroxides (LPO), glutamate-pyruvate transaminase (GPT) and alkaline phosphatase (ALP). Chronic CCl 4 administration was also found to produce liver fibrosis as seen from the increased levels of collagenhydroxyproline and pathological analysis. Both extracts were found to inhibit these elevated levels significantly, showing that the extract could reduce the induction of fibrosis in rat's model [32] .
Cardioprotective
The effects of chronic oral administration of fresh fruit homogenate of Amla on myocardial antioxidant system and oxidative stress induced by ischemicreperfusion injury (IRI) were investigated on heart in rats. Chronic EO administration produces myocardial adaptation by augmenting endogenous antioxidants and protects rat hearts from oxidative stress associated with IRI [33] .
Indigestion
Fruit is carminative and stomachic [16] . The tender shoot given in butter-milk cure indigestion and it is known that green fresh leaves combined with curds have similar effect. E. officinalis fruit has tannins as its main component and very much astringent in nature and tannins has high potential treating intestinal disorders such as diarrhea and dysentery [34] . The methanol extract of E. officinalis showed a significant inhibitory effect on castor oil and magnesium sulfate induced diarrhea and reduction in gastrointestinal motility in charcoal meal tests in rats. It also inhibited PGE2-induced enteropooling in rat [35] . Amla is sometimes used as a laxative to relieve constipation in piles [2] .
Antipyretic and Analgesic
Extracts of Emblica officinalis fruits possess potent anti-pyretic and analgesic activities. A single oral dose of ethanolic extract and aqueous extract (500 mg/kg) showed significant reduction in hyperthermia in rats induced by brewer's yeast. Both of these extracts elicited pronounced inhibitory effect on acetic acid-induced writhing response in mice in the analgesic test [36] . This may be due to the presence of tannins, alkaloids, phenolic compounds, amino acids and carbohydrates [6] .
Ophthalmic disorders
It is beneficial in the treatment of conjunctivitis and glaucoma. It reduces intracular tension in a remarkable manner. An open prospective multicentre clinical trial was conducted in patients suffering from various ophthalmic disorders namely, conjunctivitis, conjunctival xerosis (dry eye), degenerative conditions (pterygium or pinguecula) and postoperative cataract patients with a herbal eye drop preparation (Ophthacare) containing basic principles of different herbs which have been conventionally used in the Ayurvedic system of medicine since time immemorial. These include Carum copticum, Terminalia belirica, Emblica officinalis, Curcuma longa, Ocimum sanctum, Cinnamomum camphora, Rosa damascena and meldespumapum. The present study was undertaken to elucidate the role of this herbal product in a variety of eye ailments. An improvement was observed with the treatment of the herbal eye drop treatment in most cases. There were no side effects observed during the course of the study and the eye drop was well tolerated by the patients. The herbal eye drop ophthacare has a useful role in a variety of infective, inflammatory and degenerative ophthalmic disorders [37] . Emblica officinalis is widely used against many chronic ailments including diabetic cataract. Tannins present in its aqueous extract produced inhibition against rat lens, purified recombinant human aldose reductase and sugar-induced osmotic changes [38] .
Anti-Diabetic
Extracts of Amla reduce the sugar level in blood in normal and in alloxan induced in diabetic rats. It has high amount of vitamin C content, which also reduce the sugar level in blood. A tablespoonful of its juice, mixed with a cup of fresh bitter gourd juice, taken daily for two months will stimulate the islets of Lengerhans i.e. the isolated group of cells that the secrete hormone insulin [2] .
Reducing Cholesterol and Dyslipidemia
Cu (2+) induced LDL oxidation and cholesterolfed rats were used to investigate the effects of Amla on low-density lipoprotein (LDL) oxidation and cholesterol levels in vitro and in vivo. It was concluded that Amla may be effective for hypercholesterolemia and prevention of atherosclerosis [39] .
Hair growth
Amla act as natural and world's oldest hair conditioner and provide good nourishment and also help in normalizing the blood supply. Amla-Berry boosts absorption of calcium, thus creating healthier bones, teeth, nails and hair. It also helps maintain youthful hair color and retards premature graying, and supports the strength of the hair follicles, so there is less thinning with age. The crushed fruits have a good effect on hair growth and prevent hair graying. The dried fruit act as detergent, so it is an active ingredient of shampoo and also used in hair oil [40] .
Other Uses
Amla pulp is rich in vitamin C and hence can be used a natural ingredient in other food preparation such as juices, medicinal preparations to enrich vitamin C in the product. The fruits are used for making preserves and pickles, several Ayurvedic medicinal preparations, hairwash powders, hair oils etc. The fruit and bark is also used in tanning of leather by the village tanners [2] .
CONCLUSION
The different references of the author's revels that various extract and herbal formulation of Emblica officinalis showed activities against various diseases and result is similar to standard drugs. Emblica officinalis (Amla) has an important position in Ayurveda-an Indian indigenous system of medicine. Emblica officinalis due to their strong antioxidant and biological properties prevent innumerable health disorders related to oxidative stress, cardiovascular diseases, neurodegenerative diseases and cancer. It also contains essential nutrients, it also has highest amount of vitamin C. It can be used as a possible food additive or in nutraceutical and biopharmaceutical industries. Though Emblica officinalis has various medicinal applications, but it is the need of hour to explore its medicinal values at molecular level with help of various biotechnological tools and techniques. Further studies should be conducted to elucidate the molecular mechanism of interaction of various plant based drugs with human body in different diseases.
